Intelligence Unit), the city of Moscow in 2015 is only the 13 th of 20 cities included in the rating of the world cities with a population of over 10 million inhabitants.
According to epidemiological and sanitary studies [1] [2] [3] 8, 9, [11] [12] [13] 15] , in Moscow there are risks of assident mortality and morbidity associated with exposure to environmental factors, especially air and drinking water. The leading environment that makes risks to health is the air.
To reduce population morbidity and mortality associated with air pollution, relevant actions of both the municipal and regional, as well as federal authorities, are needed.
Requirements to the air quality and hygiene criteria for its public health safety are established by federal regulations, i.e. the laws "On the sanitary-epidemiological welfare of population" and "On air protection", as well as the sanitary rules and standards "Hygienic requirements for air quality of inhabited localities".
The target of the present study was the comparative hygienic assessment of the ambient air quality in Moscow and the Russian Federation, as well as the evaluation of the air quality in the administrative districts of Moscow.
Materials and methods. As infosources for the comparative sanitary assessment of the ambient air quality in Moscow In order to assess air quality per administrative districts of Moscow, we used data on the content of pollutants in the ambient air for 2012-2014, obtained by "Hygiene and Epidemiology Center in Moscow" as part of the environment and health monitoring, as well as the data of the State Agency on Environment Protection "Mosekomonitoring" and "Moscow Center of hydrometeorology and monitoring of environment".
An assessment of ambient air quality in a comparative aspect with the Russian Federation and in the context of the administrative districts was carried out by the over-limits share of maximum permissible concentration (MPC) in sampling points at fixed stations, highways in the area of residential development, in the industrial enterprises affected areas (129288 samples by 25 indices).
To obtain info on the level of the meanyear concentrations, the electronic map of the city was marked with the system of calculation points as a regular grid of 3240 km 2 total area, 54×60 km size and grid points step of 200×200 m. The approximation was performed by an "inverse distance" method [10] .
Upon the approximation procedure, we calculated mean indices of all the calculation points located within the borders of each administrative district.
A Study results. According to the Federal Service for Surveillance over Consumer Rights Protection and Human Well-being [6] , urban settlements air quality on the territory of the Russian Federation has improved. So, the share of the ambient air samples in 2014 in the cities of the Russian Federation exceeding MPC o.t. amounted to 1.06 ± 0.02%, which is 0.3% less than in 2012 (1.37 ± 0.02%). A similar dynamics is observed in Moscow. The proportion of air samples, incompliant with hygienic standards, decreased 2 times: from 0.43 ± 0.06% in 2012 to 0.22 ± 0.04% in 2014. It should be noted that the level of air pollution in Moscow (transient increases in concentrations) is approx. 3-5 times lower than in the RF cities on the whole.
Most often an exceedance of the air quality hygienic standards in the urban territories of the Russian Federation is being recorded at the fixed monitoring stations and close to the highways located in residential areas and in Moscow, i.e. in the affected areas of indus-trial enterprises. However, there's a tendency of decreasing the negative effect of industrial enterprises on air pollution both in the Russian Federation on the whole, and in Moscow.
According to FSBI "Central Federal State Budget Institution" in 2014 the level of air pollution near the highways and industrial areas can be characterized as the "higher", in residential areas of the city as "low".
Priority chemicals polluting the ambient air in the Russian Federation, according to the State Report [6] , include phenol, suspended particles, formaldehyde, benzo(a)pyrene, carbon monoxide. Substances that determine health situation in Moscow [5, 7] are hydrogen sulfide, nitrogen dioxide, ammonia and aliphatic saturated hydrocarbons.
According to the State Report [6] , in 2014 in the Russian Federation on the whole, the average daily concentrations of pollutants in the ambient air in 99.18% of samples comply with hygienic standards. Only 0. In 2014, a 5-times or higher exceedance of the daily average hygiene standards was observed in the Russian Federation in terms of benzo(a)pyrene, suspended solids, sulfur dioxide, benzene, formaldehyde, nitrogen dioxide, hydrogen sulfide and other pollutants content in the atmosphere.
For comparative assessment of the ambient air quality in all the administrative districts of Moscow, we converted the mean-year data of the field measurements for 2012-2014 in a single array made by FSBI 1 "Moscow Central Hydrometeorological Service", branches of FSBI 1 "Moscow Center of hydrometeorology and monitoring of environment" and the State Agency on Environment Protection "Mosekomonitoring".
The ambient air quality monitoring in Moscow is done by FSBI "Moscow Central Hydrometeorological Service" at 16 fixed stations located in all districts of the city, except the Southwestern Administrative District and the Prefecture of Troitsky and Novomoskovsky Administrative Districts, branches of FSBI 1 "Moscow Center of hydrometeorology and monitoring of environment" at the route sites and departmental monitoring stations (see Figure . 1 ) and by the State Agency on Environment Protection "Mosekomonitoring" at 52 automatic air pollution monitoring stations (AAPMS) [5] .
In 2014, the number of route sites increased to 45 (39 sites in 2012), and the departmental -reduced to 4 (5 in 2012) [5] .
At FSBI1 "Moscow Center of hydrometeorology and monitoring of environment" fixed stations daily monitoring is in place, 2-4 times a day, within the timelines established by GOST 17.2.3.01-86. The fixed stations monitoring program includes 25 pollutants: suspended solids, sulfur dioxide, carbon monoxide, nitrogen oxide and nitrogen dioxide, hydrogen sulfide, phenol, hydrogen chloride, ammonia, formaldehyde, gasoline fraction hydrocarbons, benzene, xylene, toluene, acetone, benzo(a)pyrene, iron, cadmium, cobalt, manganese, copper, nickel, lead, chromium and zinc.
At the automatic air pollution monitoring stations (AAPMS) the atmospheric air is under monitoring twenty-four-seven, in real time, measuring the content of 26 substances in the ambient air which are typical for anthropogenic emissions sources in Moscow, including SPMs (PM10 and PM2.5), organic compounds, carbon dioxide and oxygen. The program also includes studies of carbon monoxide, nitrogen oxide and dioxide, the amount of hydrocarbons, ozone, sulfur dioxide, hydrogen sulfide, ammonia, formaldehyde, phenol, benzene, toluene, styrene, ethylbenzene and other substances.
The chemical substances for which the information was obtained from less than 7 monitoring stations, or all the values thereof are zero, were excluded from the analysis. To obtain comparable data on the ambient air quality in each of the administrative districts we used the method of "inverse distance". The method of "inverse distance" is based on determining the "center of gravity" for a network of monitoring stations, a point whose coordinates are the arithmetic mean of the corresponding coordinates of the monitoring stations and the data interpolation within a circle of a radius 1.1R, where R is the distance between the "center of gravity" and the most remote station, in the formula (1) The data analysis of the spatial distribution of the year-average concentrations obtained in view of data approximation procedures, allowed prioritize the administrative districts of Moscow depending on the level of pollution with certain substances, including nitrogen dioxide and formaldehyde (Fig. 2) .
The mean concentrations of priority pollutants in the ambient air of Moscow administrative districts analyzed for 2012-2014 showed systematic exceedance of hygienic standards for the content of nitrogen dioxide, ammonia, benzene, suspended matters, ozone and formaldehyde.
The highest concentrations of nitrogen dioxide observed in the Northwestern, Central and Southern Administrative Districts (from 1.46 to 1.52 MPCd.a.), and the lowest -in Zelenogradsky and the Northeastern Administrative Districts (from 0.65 to 0.90 MPCd.a.). In the areas of the Eastern, Western, Northern, Southwestern and the Southern Administrative Districts there is an exceedance of the hygienic standards registered for nitrogen dioxide at the level of 1.11 to 1.34 MPCd.a.
The highest mean concentrations of ammonia are in the areas of Zelenogradsky, the Central and Northwestern Administrative Districts (from 1.2 to 1.25 MPCd.a.) lower concentrations -in the Eastern, Southwestern and the Central Administrative Districts (0.52, 0.63 and 0.71 MPCd.a., respectively). The most petrol-polluted air is in the Western Administrative District (1.10 MPCd.a.), polluted with suspended solids -in Zelenogradsky Administrative District (1.07 MPCd.a.).
Ozone concentrations at the level of or exceeding the MPC for the ambient air are registered consistently in the territory of Zelenogradsky, the Northern, Northwestern, Central, Southwestern and the Southern Administrative Districts (from 1.00 to 1.36 MPCd.a.).
The most of formaldehyde is in the ambient air of the Eastern, Northeastern, Central and Southeastern Administrative Districts (from 1.03 to 1.34 MPCd.a.). In other administrative districts of Moscow the mean concentrations of formaldehyde for 2012-14 were observed at the level of 0.61 -0.84 MPCd.a..
Conclusions. Thus, the study showed that: 1. Subject to hygienic criteria, the quality of the ambient air in Moscow is improving. The share of ambient air samples incompliant with hygienic standards, decreased 2 times (from 0.43 ± 0.06% in 2012 to 0.22 ± 0.04% in 2014).
2. The air quality of the administrative districts in Moscow greatly varies and is dependent upon the traffic, the volume of emissions from industrial enterprises and the wind pattern.
3. The priority pollutants affecting the air quality are nitrogen dioxide, ammonia, benzene, particulate matters, ozone and formaldehyde.
4. Near the highways there are observed the excess concentrations of nitrogen dioxide, formaldehyde, phenol and carbon monoxide.
5. In the proximity to industrial zones: nitrogen dioxide, formaldehyde, phenol, and benzo(a)pyrene.
